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[Purpose] Medical recommendations for balanced
control of exercise, physical activity, and nutritional
intake after breast cancer diagnosis remain unclear.
Therefore, this review aims to summarize effective
exercise methods and dietary opinions by reviewing
clinical trial results.

[Methods] We systematically reviewed studies that
evaluated 1) the relationship between exercise meth-
ods and quality of life improvement in patients with
breast cancer and 2) the recommendations for physical
activity, exercise, nutrition, and potential ways to im-
prove life after breast cancer. To conduct this literature
review, we searched the PubMed database for articles
published until October 1, 2022, using the terms “physi-
cal activity OR exercise,” “breast cancer,” and “nutrition.”
After a primary review of the retrieved articles, we
included clinical trials in this systematic review.

[Results] We hypothesized that physical activity
improves the quality of life after the onset of breast can-
cer, suggesting that a balanced approach to aerobic
exercise and resistance exercise increases the efficacy
of anticancer treatment. From a nutritional point of view,
it is recommended that both physical activity and diet
management are necessary for patients with breast
cancer.

[Conclusion] Customized exercise and diet can
help with weight loss, the reduction of cancer-induced
fatigue, the regulation of hormonal changes, the reduc-
tion of inflammatory factors, and the improvement of
mental health and vitality. Understanding the integrated
mechanisms of physical activity and nutritional balance
will improve the quality of life of patients with breast
cancer. Therefore, it is necessary to continuously ad-
vance exercise programs and develop an alimentary
balance control program.

[Keywords] physical activity, resistance exercise,
quality of life, exercise program, clinical trial, dietary,
Mediterranean diet, adjuvant therapy
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INTRODUCTION

Breast cancer ranks first among malignancies in women worldwide
(one out of every 25 women). The causes of breast cancer can be attribut-
ed to mutations in tumor suppressor factors as well as epigenetic vari-
ables in the pathogenesis of breast cancer. In most cases, radiation thera-
py, chemotherapy, anticancer endocrine therapy, and targeted therapy are
administered as adjuvant therapies after primary surgery to prevent the
recurrence of breast cancer.

Exercise and physical activity have the advantage of presenting vari-
ous benefits. Evidence suggests that exercise is associated with a longer
health span and delays the onset of around 40 chronic conditions or dis-
eases’. Regular exercise changes biochemical and molecular features and
improves the quality of life. Exercises can be broadly classified into two
types based on their form. The first is aerobic exercise, which involves
exercising in a state where the oxygen supply is smooth during exercise.
Acrobic exercise can typically be defined as prolonged steady-state ex-
ercise performed for durations between four minutes and four hours?.
During exercise, the skeletal muscles require a large amount of oxygen,
and the supplied oxygen, carbohydrates, and fats are used as fuel. There-
fore, it facilitates metabolism by continuously using the fats and carbo-
hydrates stored in the body. Because of these effects, endurance exercise
helps lower mortality, facilitates weight loss and reduces abdominal obe-
sity, improves cardiorespiratory, musculoskeletal, functional, and mental
health and well-being (anxiety, cognitive health, and sleep), and reduces
cancer risk®. Strength training is the second type of exercise. Strength
training requires strong muscle contractions and, like aerobic exercise,
promotes carbohydrate and fat metabolism. Because of its high strength,
it is more dependent on carbohydrate metabolism than fat metabolism
and may improve mechanical efficiency, muscle coordination, and ex-
ercise mobilization patterns*. In addition, it has been reported to reduce
various metabolic diseases by lowering skeletal disease and mortality and
promoting metabolism.

Epidemiological studies on the relationship between physical activity
and cancer progression in recent years have suggested a reduction in the
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risk of cancer and its associated mortality rate®. Therefore,
it is suggested that, for the effective application of adjuvant
therapy, treatments should be developed to improve the
quality of life of the patients.

Exercise not only activates physiological activity in the
body but also influences homeostasis®. Therefore, current
knowledge requires multifaceted analyses from a metabolic
perspective to understand whether exercise is synergistic
with medical guidelines and adjuvant therapies in patients
with breast cancer. Exercise programs and diet affect the de-
velopment of specific body parts and have also been proven
to have an impact on mental health. This review summarizes
the results of clinical trials on breast cancer survivors. It also
presents the latest knowledge on exercise methods and diet
management and discusses ways to improve their clinical
efficacy and quality of life.

METHODS

This review was conducted in accordance with the Pre-
ferred Reporting Items for Systematic Reviews and Me-
ta-Analyses guidelines’.

Literature search strategy

The literature search for this systematic review was con-
ducted using three databases (PubMed) from the start of the
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study until October 1, 2022. This search used the following
keywords in free text and medical subject headings (MeSH):
“physical activity,” “breast cancer,” and “nutrition.” After a
primary review of the retrieved articles, we included clinical
trials in this systematic review. For this review, limits were
applied to include only human studies, those conducted in
English, and those conducted in patients with breast cancer.
The search results were exported from the database in the
“*.enl” format so that they could be included in a specific li-
brary in the reference manager, Endnote version X8 (Thom-
son Reuters, New York, USA).

Inclusion and exclusion criteria

The titles and abstracts of all retrieved publications were
imported into EndNote, and duplicate and triplicate studies
were excluded. When the available information on the titles
and abstracts was insufficient, the full-text articles were
read. The inclusion criteria were: (1) interventional studies;
(2) randomized controlled trials; (3) studies on individuals
with breast cancer or physical activity; and (4) studies with
quality of life data as outcomes. The exclusion criteria were:
(1) papers that had not undergone peer reviews, such as
monographs and conference proceedings; (2) articles written
in languages other than English; (3) papers that did not pro-
vide original text; (4) papers not focusing on humans; and (5)
studies conducted using qualitative research methods.

)
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Systematic review process

The titles and abstracts were assessed for full-text retriev-
al. The full-text articles were assessed by two independent
reviewers (PMY and CNN) by considering the inclusion
and exclusion criteria to allow for adequate data extraction.
The following data was extracted: type of intervention, clas-
sification of participants, sample size, and primary results.
The study selection process is illustrated in Figure 1. A total
of 1041 papers were identified, of which 160 were clinical
trials. Among them, 28 research papers on various exer-
cise programs and nutritional treatments were analyzed for
breast cancer survivors.

RESULTS

Analysis of diet for patients with breast cancer

Patients with breast cancer inevitably receive adjuvant
chemotherapy to reduce their risk of metastasis. These
patients may have weakened immune function because of
chemotherapy; therefore, it is reasonable to provide them
with proper nutrition to enhance immunity. According to
the cancer management guidelines, it is recommended to
continuously manage weight and intervene when changes
in abdominal fat threaten health. A diminished amount of
food significantly regulates body weight, abdominal fat,
and visceral fat in patients with breast cancer®. However,
the ketogenic diet did not show any signs of weight change
in patients with breast cancer over a short period of time®.
As shown in Table 1, green tea consumption increased
high-density lipoprotein cholesterol maintenance, glucose
homeostasis in the blood, and weight loss. In addition, sev-
eral clinical trials have shown that the Mediterranean diet
applied to patients with breast cancer activates factors that
maintain good health'%14,

Exercise program and alimentary balance control
for patients with breast cancer

Frequent physical impairments occur in patients with
breast cancer after surgery, including but not limited to fro-
zen shoulder, impinging shoulder syndrome, and lymphede-
ma's. Additionally, in these patients, physiological parame-
ters such as body weight, insulin resistance, cholesterol, and
bone mineral density are influenced by side effects during
chemotherapy and adjuvant therapy®. Patients may also ex-
perience psychological depression or insomnia'’. The pur-
pose of this review was to analyze exercise and nutritional
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intake that can help in the initial stages of breast cancer.
In addition, we compared and analyzed exercise and diet,
which resulted in significant clinical test results in breast
cancer survivors. Table 2 summarizes the effects of exercise
on various clinical trial participants.

The effectiveness of aerobic exercise on patients with
breast cancer has been confirmed in one study, primarily
in those with premenopausal breast cancer'®. In this study,
966 patients with breast cancer aged 18-30 years who were
physically active (at least twice a week) or nonsmokers with
a body mass index (BMI) of 1840 kg/m” and a menstru-
al cycle of 24-35 days were randomly assigned into two
groups. The control group consisted of those who followed
a normal lifestyle. Next, the exercise group performed aero-
bic exercise five times a week for 30 minutes on a treadmill,
stepper, and elliptical machine based on the maximum heart
rate for 16 weeks. In this study, lean mass increased and
body fat decreased in the exercise group. In addition, the ra-
tio of 2-hydroxyestrone to 16a-hydroxyestrone, a metabolite
of estrogen, was significantly higher than that in the control
group.

The effect of resistance exercise on patients with breast
cancer was confirmed in three instances. First, the effects of
resistance exercise on body composition, muscle strength,
lipids, inflammation, and oxidative markers have been in-
vestigated in postmenopausal breast cancer survivors who
were prescribed tamoxifen'. In this study, 14 patients with
breast cancer were analyzed and compared before and after
exercise. For the adaptation period to exercise, a 12-week
general warm-up (3—5 minutes of light activity) was per-
formed, which was followed by leg press, chest press, knee
flexion, front full motion rowing machine, and sit-up exer-
cises six times or more in three sets each. After 120 seconds
of rest, three sets of 12 or more strength exercises, 60—90
seconds of rest, and 20 repetitions of three sets of 45 sec-
onds of rest were repeated three times a week. As a result,
fat mass decreased and free fat mass increased. In addition,
triglyceride and total cholesterol levels decreased after exer-
cise, while high-density lipoprotein cholesterol increased. In
addition, during the resistance exercise period, interleukin
(IL)-6 levels increased and the activities of IL-17, thiobar-
bituric acid reactive substances, superoxide dismutase, and
catalase decreased. Although resistance exercise improved
the health indicators of exercise survivors who received
tamoxifen, the positive effect of resistance exercise was not
maintained when exercise was stopped. Resistance exercise
has been studied for its immunological and anti-inflamma-

Table 1. Effects of food and diet on physiological activity in patients with breast cancer.

Diet / Food

Mediterranean diet

Green tea
Vitamin D LDL-C

Body weight

HDL, high-density lipoprotein; LDL-C, low-density lipoprotein cholesterol.

Decreased factors

HDL-cholesterol, body weight,
body fat mass, n-6 fatty acid,
waist circumference, fasting glucose,
insulin resistance

Increased factors References
Vitamin C levels, glucose
polyunsaturated fatty acids n-9 10, 11, 12
Fatty acid
HDL, glucose homeostasis 13
Muscle mass 14
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Table 2. Effects of exercise on physiological activity in patients with breast cancer.

Types of exercise Exercise period
5 times a week for 16

Aerobic training weeks

3 time a week for
12 weeks

Resistance training 3 times a week for 16

weeks

3 times a week for 16
weeks

3 times a week for 16
months

2 times a week for 16
months

For 12 weeks

Aerobic and

resistance training 2 times a week for 18

weeks

2 times a week for 16
months

High-intensity exercise
(VO, peak: 75-80%)
For 16 weeks

High-Intensity
interval training
For 16 weeks

Ballroom dance for
12 weeks (at least 5
METs)

Dance lessons

Clinical trial participants Efficacy References
Patients with premenopaus-  Increased of estrogen metabolites
al breast cancer (n = 966) (2-OHE1/160-OHE1) and lean body mass 18
Decreased the fat mass and body fat
Patients with postmeno- Decreased the fat mass, triglycerides, total
pausal breast cancer (n = cholesterol, IL-6, IL-17, TBARS, SOD activi-
- 19
14) ty, and catalase activity
Increased free-fat mass and HDL-cholesterol
Patients with breast cancer ~ Decreased the NK T-cell expression of 20
(n=39) TNF-a and NK cell expression of TNF-a
Eaze‘?ngt? with breast cancer Improved fatigue and quality of life 21
f;a:inég)w ) R ET ] Increased in shoulder active range of motion 22
Patients with breast cancer  Improved fatigue, depression, muscular 23
(n =100) strength, osteocalcin, and BSAP
PRI Wm_] B gl No exacerbations of lymphoedema 24
oedema (n = 88)
Patients with breast cancer  Positive effects on physical fatigue, cardiore- 25
(n =204) spiratory function, and muscle strength
Patients with obese breast Decreased Framingham Risk Score, systolic
cancer (n = 100) blood pressure, LDL-cholesterol, diabetes 26
presence
Maintaining exercise habits
. . 27
Improved quality of life
Patients with breast cancer  Improved muscle strength and reduced pain
(n=206) sensitivity 28
Prevented the decline in cardiorespiratory
fitness
Patients with breast cancer ~ Decreased cancer-related fatigue and pain
o 29
(n=206) sensitivity
Patients with breast cancer
(n=31) Improved physical activity, mental compo- 30

Partners of patients with
breast cancer (n = 31)

nent of quality of life

HDL, high-density lipoprotein; LDL, low-density lipoprotein, MET, metabolic events; VO,, maximal oxygen consumption; BSAP, B-cell-specific activator protein; NK,
natural killer; TNF, tumor necrosis factor; SOD, superoxide dismutase; TBARS, thiobarbituric acid reactive substances; 2-OHE1/16a-OHE1, 2-hydroxyestrone to

16a-hydroxyestrone.

tory properties in breast cancer survivors®. Thirty-nine pa-
tients with breast cancer were randomly divided into control
and resistance exercise groups. Resistance exercises were
performed for 16 weeks, and leg extensions, leg curls or
Romanian deadlifts, lat pulldowns, machine bench presses,
seated rows, back extensions, prone deadlifts, barbell squats,
holds, or sit-ups were performed for 60 minutes per week.
This procedure was repeated thrice. In the group subjected
to resistance exercise, the expression of tumor necrosis fac-
tor-a and natural killer cells in the blood was significantly
reduced compared with that in the control group. However,
there was no change in the serum levels of IL-6, IL-10, or
C-reactive protein. Hagstrom et al. studied the association
between fatigue, quality of life, and resistance exercise in
breast cancer survivors?!. Patients with breast cancer aged
18-70 years who did not have recurrent breast cancer were
classified into control and resistance exercise groups. Re-
sistance exercise was performed three times a week for 60
minutes for 16 weeks, and the exercise program was divided
into two parts. In Program 1, leg extensions, leg curls or
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Romanian deadlifts, lat pulldowns, machine bench presses,
seated rows, back extensions, prone deadlifts, holds, or sit-
ups were performed for eight weeks. Subsequently, in Pro-
gram 2, barbell squats, deadlifts, free-weight barbell bench
presses, leg presses, barbell bent-over rows, and assisted
chin-ups were performed for eight weeks. Furthermore, the
perceptions of fatigue and quality of life improved in the
resistant group.

The effects of resistance and aerobic exercises on shoul-
der function in women after breast cancer surgery and radi-
ation therapy were evaluated by measuring improved upper
extremity isometric strength using the Disabilities of the
Arm, Shoulder, and Hand questionnaire and Penn Shoulder
Scale scores?. Obese women with stage 0-3 breast cancer
were randomized, with a mean age of 53.5 years. The 16-
week exercise program consisted of vigorous aerobic and
resistance exercises. The patients performed aerobic and
resistance exercises (leg press, chest press, lunges, seated
row, knee extension, triceps extension, knee flexion, and
biceps curl) for 150 minutes. The shoulder’s active range
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of motion and external rotation, upper extremity isometric
strength, Disabilities of the Arm, Shoulder, and Hand, and
Penn Shoulder Scale scores improved. In this review, the
results of seven studies that analyzed the effects of acrobic
and resistance exercises in parallel were investigated. The
effects of aerobic and resistance exercises on bone health in
patients with breast cancer have been studied?®. One hun-
dred patients with stage 0-3 breast cancer who completed
adjuvant treatment and were non-smokers and physically in-
active individuals with BMI >25.0 kg/m” and waist circum-
ference >88 cm were included in this study. Aerobic exercis-
es were performed for 150 minutes, and resistance exercises
(leg press, chest press, lunges, seated row, leg extensions,
and triceps) were performed two days a week for 16 weeks.
Fatigue, depression, maximal oxygen consumption (VO,
max), muscle strength, osteocalcin, and B-cell-specific
activator protein were higher in the exercise group. Fur-
thermore, it was confirmed that breast lymphedema that
occurs after surgical treatment for breast cancer is reduced
by exercise?*. Patients aged >18 years who underwent breast
cancer surgery, including extensive local resection and ax-
illary surgery, were randomly assigned to either the control
or exercise groups. The exercises included stretching, a
low-intensity warm-up, and the use of free weights, station-
ary bicycles, treadmills, rowing machines, and cross-train-
ers. For resistance exercises, abdominal, chest, and back
exercises were performed for one hour, three times a week,
for 12 weeks. In the exercise group, extracellular fluid mea-
surements were reduced, and no worsening of lymphedema
was observed. These findings suggest that exercise may
further reduce breast lymphedema symptoms. Travier et al.
evaluated whether exercise reduces fatigue due to disease in
patients with breast cancer. In a clinical study, 204 patients
with breast cancer were randomized to either regular ther-
apy or aerobic and resistance training groups?. The exer-
cises were performed in the order of warm-up, aerobic and
strength training, and cool-down, for one hour twice a week
for 18 and 36 weeks. At week 18, cardiorespiratory fitness
and various muscle strength test results were significantly
higher than those in the control group, and there was no
difference in peak oxygen uptake. At week 36, there were
no significant differences in cardiorespiratory and muscle
strength tests. The physical fatigue was not statistically sig-
nificant. Therefore, exercise during the early stages of breast
cancer treatment may have a positive effect on patients with
breast cancer. The Framingham Risk Score (FRS) is a meth-
od for predicting the development of cardiovascular diseas-
es. The effects of aerobic and resistance exercises on FRS
in overweight patients with early-stage breast cancer were
evaluated?®. One hundred patients with stage 1-3 breast
cancer within six months after initiation of treatment were
randomly assigned to the control or exercise groups. Endur-
ance training (treadmill, cycloergometer, elliptical machine)
was performed for 20 minutes, and resistance training (chest
press, seated row, leg press, leg extension, biceps curl, and
triceps extension) was performed for 40 minutes, three times
a week, for 16 weeks. The FRS was significantly lower in
the exercised group than in the control group. The cardiore-
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spiratory effects according to changes in maximum oxygen
consumption after aerobic exercise were then tested?’. The
two groups were analyzed for the effects of aerobic exercise
on prostate and breast cancer survivors. Eighty-seven pros-
tate cancer survivors (age range: 47-80 years) and 72 breast
cancer survivors (age range: 34-76 years) were randomly
assigned to groups that performed either high-intensity or
low-intensity exercise for eight weeks. The exercise group
continued an average of 25 minutes of aerobic exercise,
25 minutes of resistance exercise, and 10 minutes of static
stretching three days a week for approximately one hour for
eight weeks. The low-intensity exercise was performed at
60% VO, peak, and high-intensity exercise was performed
at 75% VO, peak. The cardiorespiratory efficiency signifi-
cantly increased by 0.5 ml/kg/min, and 2.2 ml/kg/min in the
low and high-intensity groups, respectively.

Mijwel et al. reported the effects of high-intensity inter-
val training (HIIT) on pain sensitivity, cancer-related fatigue
(CRF), and life expectancy in patients with breast cancer
undergoing chemotherapy?®?°. So, in their study, patients
with breast cancer were treated with resistance training and
HIIT (RT-HIIT) and aerobic training and HIIT (AT-HIIT). In
the RT-HIIT group, resistance exercises (leg presses, biceps
curls, squat jumps, triceps extensions, lunges, bench press-
es, sit-ups or Russian-weighted abdominal twists, shoulder
presses, and prone-lying back extensions) and high-intensity
interval aerobic exercises (cycle ergometer, elliptical ergom-
eter, or treadmill) were performed. In the AT-HIIT group,
moderate-intensity continuous aerobic exercises were per-
formed for 20 minutes, and high-intensity interval exercises
were performed for 16 weeks. The RT-HIIT and AT-HIIT
enhanced the cardiopulmonary function and decreased the
BMI in the control group, whereas handgrip strength and
lower-limb muscle strength were significantly improved in
the RT-HIIT group. The RT-HIIT group showed a higher
pain threshold than both groups. By decreasing CRF, HIIT
also improved the quality of life for patients with breast can-
cer.

Some types of balloon dancing are aerobic exercises.
The effects of light exercise on the quality of life of cancer
survivors and their partners have been investigated®. Three
months after the completion of primary chemotherapy, pa-
tients were assigned to the control (16 pairs) and exercise (15
pairs) groups. In the exercise group, Foxtrot, Waltz, Cha-
Cha, and East Coast Swing were taught five times a week
for five minutes each. Physical activity had a positive effect
on vitality and trust between partners.

Subsequently, we summarize the effects of diet and exer-
cise on patients with breast cancer. A total of 10 interesting
results from our analysis are provided below.

Mefferd et al. analyzed the bioactivity index of 85 breast
cancer survivors aged >18 years who were diagnosed with
stage 1-3A breast cancer, completed early treatment, and
had a BMI of 25.0 kg/m? (overweight or obese)®!. The
patients were given an average of one hour per day of
physical activity and muscle-strengthening exercise, two to
three times a week, and the diet was aimed at consuming
500-1000 kcal less per day. After 16 weeks, the participants
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lost weight and showed significant differences in BMI, fat
percentage, body fat, leg fat, and waist and hip circumfer-
ences. Travier et al. investigated diet and physical activity
for weight and nutritional patterns in women who survived
breast cancer (n = 112) with a BMI > 25 kg/m? or greater?2.
The patients had a daily intake of 1200 to 1500 kcal/day,
and they performed a 75-minute physical activity session
biweekly: 10 minutes of warm-up, 25 minutes of aerobic
exercise, 25 minutes of strength training using mats, stabil-
ity balls, and resistance bands, and 10 minutes of stretching
and rest. The patients showed significant weight loss and
reductions in BMI, body fat mass, and waist circumference.
Total energy, fat, saturated fat, and carbohydrate intake were
significantly reduced, while the quality of life and CRF were
significantly increased.

Buckland et al. studied 37 overweight and obese patients
with early-stage breast cancer, aged 1875 years, with a
BMI of >25 kg/m?. Increased intake of fiber-rich foods
and biweekly 75-minute sessions of physical activity (10
minutes of warm-up, 25 minutes of aerobic exercise up to
70% intensity on static bicycles, 25 minutes of strength
training using mats, stability balls, and resistance bands, and
10 minutes of stretching and rest) were performed for 12
weeks3®. The results showed that dietary carotenoid intake
significantly increased, but plasma carotenoid levels did not.
They also observed that the proportions of saturated fatty
acids, n-6 polyunsaturated fatty acids, and monounsaturated
fatty acids increased significantly. Karen et al. studied 38
overweight and obese patients with breast cancer who exer-
cised and consumed a low-calorie diet for 13 weeks®. As a
result, weight loss and a low-calorie diet reduced the waist
circumference of the patient and increased vitality. Montag-
nese et al. in their study administered a Mediterranean diet
and physical activity through a pedometer for 12 months to
227 breast cancer survivors with a mean age of 52.3 + 9.3
years and normal weight3®. The results showed that health
status, social function, well-being, and sexual function im-
proved, while fatigue, nausea and vomiting, shortness of
breath, constipation, financial problems, systemic treatment
side effects, and breast symptoms decreased. In another
study conducted by Naderi et al., 30 breast cancer survivors
with a mean age of 47.90 + 7.95 years, a height of 160.93 +
6.12 cm, and a weight of 72.62 + 11.72 kg were treated with
yoga and vitamin D for 12 weeks®. The participants were
prescribed 4000 IU of vitamin D per day and instructed to
perform Hatha yoga twice a week for 12 weeks. As a result,
they showed increased grip strength, quality of life, and IL-
10 levels and decreased tumor necrosis factor-o and IL-6
levels.

In a study by Carayol et al., 14 patients with early-stage
non-metastatic breast cancer with an average age of 52 +
10 years were treated with diet and exercise for 26 weeks®’.
These results suggest that the recommended regimen for im-
proving the quality of life of patients is moderate-intensity
mixed aerobic and resistance training sessions three times
a week, along with a diet of 30-35% lipids, 50-55% carbo-
hydrates, and 10-15% proteins. In a study by Lu et al., 104
breast cancer survivors with a mean age of 54.12 + 10.25
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years who received systemic adjuvant endocrine therapy
for the first time were treated with diet and exercise for 10
weeks®®. Based on these results, depression was resolved,
and participants showed improved quality of sleep, fatigue
due to cancer, and quality of life. In a study by Saxton et
al., 85 overweight women with breast cancer were treated
with individually tailored low-calorie therapy and exercise
for 24 weeks®. The exercise that was optimized for this re-
sult included 30 minutes of aerobic exercise (age-predicted
maximum heart rate: 65-85%). In addition, dietary intake
was suggested to be 600 kcal per day less than the calculat-
ed daily energy requirement. With this method, depressive
symptoms were reduced and the regulation of the hypotha-
lamic-pituitary-adrenal axis was normalized.

DISCUSSION

Breast cancer is the most common invasive cancer
among women in developed countries; however, its survival
rate is increasing with advances in medical technology*°.
The longer the treatment method and duration of modern
medicine, the higher the cancer survival rate, and the great-
er the economic burden on patients with cancer*'. Cancer
survivors are not just trying to survive; they are trying to
achieve higher levels of quality of life*2. In several reports,
adjuvant therapies after surgery have been attempted to
improve and maintain the quality of life of the patients®.
Among the adjunctive prescriptions for a sustainable quality
of life, physical activity and nutrition are key*. Although
physical activity and nutritional balance are only optional,
non-essential measures for patients with breast cancer, they
now have the potential to become essential guidelines for
breast cancer treatment®®. In this review, we discuss the
importance of physical activity and nutrition in improving
the quality of life of patients with breast cancer by systemat-
ically reviewing and establishing the effects of physical ac-
tivity and nutrition prescribed for these patients. The above
analysis shows the importance of the Mediterranean diet in
patients with breast cancer (Table 1). Nutritional manage-
ment can help improve psychological stability and quality of
life. However, maintaining homeostasis through temporary
dietary changes improves the quality of life for the patients.
Instead of a diet that expects pharmacological interpretation
or physiological changes, it is necessary to transfer knowl-
edge to patients for personal management. Our review also
suggests the need to develop the capacity to continue learn-
ing and performing personal healthcare, which is important
to the patient.

Previous studies have shown that the causes of breast
cancer are closely related to hormones*. Some studies have
reported that menopausal hormone changes in women cause
a decrease in metabolism and an increase in various diseas-
es, such as osteoporosis®. In addition, decreased physical
activity, muscle mass, and metabolic rate increase obesity
rates*. Furthermore, obesity is not only a key risk factor for
breast cancer mortality in postmenopausal women but also
contributes to the pathogenesis of breast cancer*®. A recent
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Table 3. A summary of the effects of combining exercise and diet on various clinical trial participants.

Condition

Clinical trial participants

Exercise Diet

Physical activity
(1 hour/day for 16 weeks) Low-calorie diet
Muscle-strengthening exercises  (500—1000 kcal)
(2—3/weeks for 16 weeks)

Physical activity (75 minutes,

biweekly for 12 weeks) 12001500 keal

Low-calorie diet
(vegetables, fish,
and fiber-rich foods)

Physical activity (75 minutes,
biweekly for 12 weeks)

Resistance and aerobic

. Low-calorie diet
exercise

(n=38)

PliteEle iy Mediterranean diet

Overweight or obese breast
cancer survivors (n = 85)

Overweight or obese breast and waist circumference
cancer survivors (n = 112)

Overweight or obese breast
cancer survivors (n = 112)

Patients with breast cancer

Efficacy References

Decreased the weight, body mass in-
dex, percent fat, trunk fat, leg fat, waist, 31
and hip circumference

Decreased the body mass, fat mass,

Increased quality of life and cardiore- 32
spiratory fitness

Decreased percentage of saturated fat-

ty acids and n-6 polyunsaturated fatty

acids, and ratio of long-chain n-6 to n-3
polyunsaturated fatty acids 33
Increased the monounsaturated fatty

acids and total and long-chain n-3 poly-
unsaturated fatty acids

Reduced the waist circumference
Improved the self-reported vitality 34
scores

Increased physical role and social func-
tioning, body image, future perspective,
and well-being 35

Patients with breast cancer

(o (R (=) Reduced the fatigue, nausea and vom-
iting, dyspnea, and constipation
Increased handgrip strength and quali-
Yoaa Vitamin D Patients with breast cancer ty of life 36
¢ supplementation (n=30) Decreased the tumor necrosis factor-q,

Resistance and aerobic Lipids (30-35%), car-
exercise bohydrates (50-55%),

(3 times per week for 26 weeks) proteins (5%) =1k

High proteins, vita-
mins, fiber and high
energy diet

Physical activity
(3 times per week for 10 weeks)

Resistance and aerobic exer-
cise (3 times per week for 24
weeks)

low-calorie diet (n = 85)

HPA, hypothalamic-pituitary-adrenal; IL, interleukin.

report on breast cancer progression found that obese women
in Korea (BMI, >25 kg/m’) had higher breast cancer severi-
ty than normal-weight women (BMI, 18-25 kg/m’)*’. Being
overweight or obese showed a high correlation with breast
cancer®. Long-term obesity is known to cause various com-
plications, including cancer, due to hormonal interactions
resulting from an imbalance in endocrine factors, such as
inflammatory cytokines*. Therefore, this review considers
that the disease risk factors of patients should be focused on
improving exercise protocols and nutritional management.
The results of this analysis (Table 2) suggest that exercise
methods increase the bioactivity index and control the risk
of breast cancer based on the type and intensity of exercise.
For breast cancer survivors, one study found that exercise
intensity was effective over a long period since the patients
performed adaptive physical activity at more than moderate
intensity over the long term, which was consistent with their
vital signs?®. Moreover, moderate-intensity exercise reduces

Physical Activity and Nutrition. 2022;26(4):022-031, https://doi.org/10.20463/pan.2022.0021

Patients with breast cancer logical, physiological, and behavioral

vant endocrine drug therapy

IL-6
Positive changes in a range of psycho-

Patients with breast cancer
treated with systemic adju-

37
outcomes
Improved fatigue and quality of life
Improved depression, sleep quality, 38
cancer-induced fatigue, and life quality
Patients with breast cancer Reduced the depressive symptoms 39

Normalization of HPA axis regulation

fatigue and increases activity in patients with breast can-
cer®. Interestingly, the results of one clinical trial showed
that the synergistic effect of exercise and a nutritional diet
could improve the quality of life of patients with breast
cancer. In this regard, the study revealed a synergistic effect
when exercising together while consuming a low-calorie
or Mediterranean diet (Table 3). Moreover, the results are
consistent with our argument that nutritional balance is in-
volved in improving physical activity. Previous studies have
suggested that the higher incidence of breast cancer is due to
differences in diet and physical activity, and there is strong
evidence to support the hypothesis that some features of the
Western diet may increase the risk of breast cancer.

Clinical trials in breast cancer survivors have provided
evidence for the importance of exercise and nutritional bal-
ance®"®, To the best of our knowledge, the long-term fol-
low-up of patients after breast cancer surgery consists of the
results and expectations shown in Figure 2. If adjuvant ther-
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Survivor-based
Analysis interval

Initial treatment
interval

Healthy Life

Prediction
interval

Anticancer therapy with
physical activity & nutrition

Quality of Life

Threshold of disability

Lo
Only anticancer therapy

Refusal of treatment

Time

Figure 2. Effects of physical activity and nutrition on quality of life and survival rate prediction in patients with breast cancer.

apy is not administered after surgery, the quality of life falls
below average and rapidly deteriorates. In contrast, applying
adequate exercise and a controlled nutritional balance im-
proves the quality of life and is expected to increase surviv-
al. Therefore, we also suggest that physical activity based on
nutritional balance can be essentially a process to improve
quality of life. Furthermore, we suggest that exercise and
nutrition in patients with breast cancer are promising essen-
tial adjuvant therapies for breast cancer. Nevertheless, this
review article has some limitations. The objective of this
article was to review the existing literature and explore the
relationship between physical activity and nutrition, as both
may contribute to a greater duration and better quality of life
in patients with breast cancer. The identified research indi-
cates that physical activity is beneficial for survivor duration
and quality; however, there are differences in the intensity
of physical activity and nutritional composition. It is clear
that additional research is necessary, particularly because
of the variance of these findings between survival period,
age group, type of physical activity, and nutrition and the
physiological reasons for the effects of physical activity and
nutrition on quality of life.

In conclusion, the Mediterranean diet and moderate-in-
tensity exercise have beneficial effects such as weight loss,
reduction of CRF, hormonal changes, regulatory roles,
reduced inflammatory factors, and increased mental health
and vitality. Therefore, physical activity and nutritional bal-
ance can improve the quality of life of patients with breast
cancer. Future research should focus on developing pa-
tient-specific exercise programs and applying them to food
balance programs.
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